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C E N T R A L S T A T I O N P O W E R FOR M I N E S 

BY J. S. JENKS 

ABSTRACT OF P A P E R 

The paper is devoted chiefly to a historical sketch of the West Penn 
system in regard to its electrical service in connection with coal mines. 
The first mine installation was connected to the system in 1896 and pre
vious to t ha t t ime it had been found very difficult to convince the mine 
operators of the advisability of central station service, as they claimed 
tha t it was not as reliable as an isolated plant . The central station 
service was also antagonized by the mine inspectors, who frequently pro
hibited central stat ion service for certain uses, especially for fans, con
tending t ha t mine ventilation was of such importance t ha t no mining 
company should be dependent upon another corporation for its power 
for fan operation. These objections were only overcome after several 
years of successful operation iij a large number of mines. 

The paper mentions a number of mine installations which have been 
supplied by the central station company's power and describes various 
difficulties t h a t have arisen in regard to such installations and the methods 
of overcoming them. The growth of this business is shown by the fact t ha t 
since the original installation of 120 horse power in one mine, the company 
now supplies power for 76 coal mines aggregating nearly 15,000 horse 
power, and has contracts with 10 companies for over 5000 horse power to 
be installed as soon as possible. 
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CENTRAL STATION POWER FOR MINES 

BY J . S. J E N K S 

The subject of this meeting covers such a broad field that it 
would be folly to undertake to cover more than a limited portion 
of any particular branch ; hence I will deal only with the historical 
side of the question as it has to do with the development of cen
tral station service in connection with coal mining on the West 
Penn system. 

Central station power for mine service has been greatly handi
capped by the prejudice of some mining engineers and mine in
spectors who have actually fought the installation of central station 
power, stating that central station service was not as reliable as an 
isolated plant, was more dangerous on account of the high voltage 
and more costly. They often eliminated all cost of plant labor 
and fuel when making comparisons between central station 
service and isolated plants, arguing that the plant labor would 
have to be around the mine at any rate, and that the cost of fuel 
was so small to the mining company that it should not be con
sidered. 

In order to overcome these objections it was necessary to prove 
the reliability of central station service and its advantages. 
The objection of the mine inspectors was the hardest to overcome, 
even after the mine operators were convinced that central station 
service was more economical and were in favor of installing it the 
mine inspectors frequently prohibited central station service for 
some uses in and about the mines, particularly for fan service. 

They argued that transmission and distributing lines, of neces
sity, made central station service more liable to accidents and 
acts of God beyond the control of man, contending that mine 
ventilation was of such importance that no mining company 

991 



992 JENKS: CENTRAL STATION POWER [April IK 

should be dependent on another corporation for its power for fan 
operation. It was only after years of successful operation of all 
other classes ot mine service that wc were able to overcome this 
prejudice and succeed in getting the mine inspectors to approve 
central station service for fans, much less recommend it. 

The mining engineer, and the electrical employees, opposed 
central station service for obvious reasons, one ot which, fre
quently frankly admitted, was, that with central station service 
they would have no job. The truth of the matter has been 
that central station service has actually enlarged their field of 
labor, as more mines are being electrified every day on account 
of the many advantages of central station service, thus requiring 
the services of an engineer and electricians to most efficiently 
install and operate central station power. High grade engineer
ing and labor pays such great returns on the investment that the 
demand for first class men is continually increasing. While 
on the other hand it is an admitted fact that almost any mine 
foreman or master mechanic could install and operate a steam 
drive or a d-c. isolated plant, this very frequently was a most un
economical operation, often actually costing many times what 
it was supposed to. The lack of electrical engineering in the early 
days of central station service was a large factor in retarding its 
growth as will be shown by the initial installation in this territory. 

This first installation of central station service in a mine on the 
West Penn system was made at the Larimer mine of the West
moreland Coal Company in 1896. It consisted of a 120-h.p., 
4,000-volt, single-phase, 133-cycle, induction type synchronous 
motor, belted to 100-kw., 500-volt, direct-current, multipolar 
generator. The motor was excited by a belt-driven exciter and 
started by a single-phase, 100-volt, motor which actuated 
through shifting belts. The switchboard consisted of standard 
d-c. marble panel with ammeter, voltmeter, circuit breaker and 
switches. The a-c. board consisted of a wooden panel having 
mounted on it a small two-pole oil switch for controlling the large 
motor, a two-pole knife switch for the starting motor, pilot and 
synchronizing lamps. This apparatus was located in an under
ground substation as it was feared it might be damaged by em
ployees during strike periods if it were above ground. 

In order to supply this service there was installed at the 
power house of the Irwin Electric Light & Power Company at 
Manor one 150-kw., single-phase, 2000-volt, 133-cycle alternator 
and 125-kw., 2200 to 4400-volt, 60-cycle transformer for raising 
the generator voltage to the transmission and motor voltage. 
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The line consisted of two No. 4 insulated wires carried by glass 
insulators on a two-pin cross arm over private right-of-way from 
Manor to the sub-station located near Circleville, except through 
the town of Irwin where it was on the street. The length of this 
line was about 5 miles (8 km.) A telephone line consisting of 
duplex insulated wire was strung on a ridge pin on the top of the 
pole. The wire entrance to the underground substation was made 
by sinking a bore hole through which lead cables were carried to 
an underground tunnel which led to the machine room. In order 
to protect the lead cable where it entered the ground a high cir
cular stone wall was built around the bore hole. 

The apparatus supplied from this substation consisted of six 
mining machines, a 10 h.p. pump and a 60-h.p. haulage, but no 
fan service was supplied for reasons already explained. 

The first trouble that developed was the falling in of the roof 
of the substation, which not only damaged the apparatus, but 
put the mine out of service for some time until the debris could 
be removed and a brick lining put in to prevent a recurrence of 
similar trouble. This brick lining sweated so that it made all 
the apparatus wet, which resulted in frequent burn-outs of the 
starting motor, which stood idle for long periods. In order to 
insure starting, duplicate starting motors were provided and 
at times it was a problem to keep one in condition for service. 
The difficulty of sweating was partially overcome by putting a 
wooden lining inside the brickwork. 

The next difficulty arose from a breakdown in the lead cable 
caused by lightning. This had the effect of charging everything 
in the substation. It was overcome by removing the lead from 
the cable and supporting it on glass insulators, except where it 
passed through the bore hole. 

The next weakness developed in the oil switch which consisted 
of eight J in. (1.27 cm.) brass rods working through small brass 
bushings, mounted on a wooden board submerged in oil. This 
two-pole switch had eight breaks of about f in. (1.9 cm.) each 
and was contained in a tank 8 by 10 by 9 in. (20.3 by 25.4 by 
22.8 cm.) and operated by hand wheel and pinion, which worked 
on a rack pulling the rods out of the bushings. This made a 
very slow operating switch with which it was very difficult to 
synchronize. After numerous interruptions caused by failures 
of this switch a make-shift switch consisting of an ordinary two-
pole, two-break, knife switch on a marble base was mounted on 
insulators in the bottom of a half barrel. The switch handle was 
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removed and a broom stick tied to the cross bar with a belt lace. 
Leads were brought over the edge of the barrel and connected to 
the switch. The barrel was rilled with oil. The switch was 
operated by pulling or pushing on the broom stick. This switch 
was so much more easily operated and such improvement was 
made in the time of synchronizing that the consumer would not 
have it changed and it remained in service until the substation 
was finally abandoned on account of the mine being worked out. 

The Irwin Electric Light & Power Company was acquired by 
the West Penn interests and in 1905 the 133-cycle power house 
at Manor was discontinued and service established from a 60-
cycle turbine station at Connellsville through 28.52 miles (45.5 
km.) of 22,000-volt transmission lines and a substation at Manor. 
This necessitated the reconstruction of the motors from 133 to 
60 cycles. The work on the large motor was done in the field and 
the starting motors were sent to the factory one at a time. This 
reconstruction had the effect of reducing the capacity of the 
motors and resulted disastrously in the case of the starting 
motors, making it necessary to provide larger motors. 

The next trouble to develop was rather peculiar in that the 
large motor started to drop out of step without any apparent 
cause and would drop out when hauling practically no load. 
This was a very puzzling circumstance and no amount of ad
justing by attendant seemed to remedy the trouble. It was 
found, however, when the supply from Connellsville was gener
ated by a single unit that this trouble was most pronounced and 
later discovered that there was a splice in the belt between the mo
tor and generator that caused little jerks which would get in step 
with the governor mechanism on the turbine, causing the turbine 
to hunt. This hunting was exaggerated in the motor, making it 
drop out of step. The remedy for this trouble consisted in direct-
connecting the motor and generator, which happened to be the 
same speed. On account of the high voltage oi^he motor it was 
necessary to have the motor frame insulated and a satisfactory 
insulating coupling became the question. This was solved by 
turning the shafts end to end, setting the pulleys about six inches 
apart, drilling and tapering the rim of the pulleys for cap screws 
and laying a piece of belt around inside of both pulley rims and 
securing it in place with cap screws. This proved a very satis
factory flexible insulating coupling, which gave no trouble and 
operated for a number of years until the mine was worked out. 

Notwithstanding these difficulties enumerated, this installation 
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proved a very satisfactory one to the mining company, saving 
them a considerable amount of money, even though the rate 
charged was several times greater than that charged for similar 
service to-day, and it led to many other large installations. 

The first mine where West Penn service was used for fan oper
ation was at the Penn Gas Coal Company's mine near Penn Sta
tion, and consisted of a 100-h.p., 500-volt d-c. motor, belted to th e 
fan. This was installed about 1901 when the mine was completely 
electrified with direct current. The installation consisted of 
numerous pumps, mine machinery and a large haulage. The fan 
operated until 1907 when this motor was replaced by a 200-h.p. 
a-c. two-phase, 60-cycle motor. This installation, which origi
nally consisted of about 500 h.p., has been increased from time to 
time until it now has about 1250 h. p. in electric motors. 

In 1907 our first high-tension installation was made at a coal 
mine. This was made at the Noami Mine of the United Coal 
Company near Fayette City. In this case the Coal Company 
built its own substation and bought current at 22,000 volts in
stalling three 200-kw. 22,000 to 440-volt transformers, one 
300- and one 150-kw. synchronous motor-generator sets, one 
150-h.p. a-c. haulage, 100-h.p. chain lift, two 75-h.p. fan motors, 
a-c. pumps and numerous haulage locomotives and mining 
machines. This installation was of particular interest as it was 
the first one where engineering had very careful consideration 
and was our first a-c. haulage. 

Another very prominent example of a coal mine installation 
where the most minute detail was worked out by the engineers 
in charge with the idea of producing the most efficient results is 
illustrated by the Keystone Coal Company's installation, at its 
Crows Nest substation. Here 1500 h.p. is delivered at 2300 
volts from 22,000-volt transformers installed in the substation, 
together with the necessary switches and lightning protection. 
This installation consists of 750 h.p., a-c. haulage, two 300-kw. 
synchronous motor-generator sets, two 150-h.p., a-c. pumps and 
innumerable locomotives, mining machines and small motors. 

While the growth of central station service was very slow 
at first, it is now growing very fast, and from the origi
nal installation in 1896 of 120 h.p. we have steadily 
added all kinds of mine installations until at the present 
time we have in operation 76 coal rnines consisting of 14,831 h.p. 
and have contracts with 10 companies which aggregate 5,701 h.p 
which is being installed as rapidly as possible. This will make a 
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total of 20,532 h.p. In addition to this we are at the present 
time figuring with a number of coal companies and have every 
reason to believe that in a short time we will have under contract 
more than 10,000 h.p. additional, which will increase our total to 
over 30,000 h.p. in coal mine service only. 


